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Some Effects of Specific Organic

Compounds on Marine Organisms

In recent years it has become increas-
ingly recognized that sea water contains
organic compounds in solution or suspen-
sion which may have definite roles in the
living processes of marine organisms
(I-3). Thus it is reasonable to expect
that a number of vitamins that may
affect the bioeconomy of the sea are pro-
duced naturally (4).

This report describes two cases of in-
terest which have come from our studies
of the organic components of sea water.
These results are considered to be signifi-
cant because the presence of one of the
compounds has been demonstrated by
chemical methods (2) and because the
other could easily be presumed to be
present, In addition, both components
showed definite physiological effects on
the animals used.

During the experimental work of Col-
lier et al., various organic compounds
were introduced into the water supply
of experimental oysters [Grassostrea ver-
ginica (Gmelin)]in an attempt to obtain
a response similar to that caused by the
natural carbohydratelike substances (5).
Niacinamide was among these, and al-
though it did not cause an increase in
pumping rate, its effect was pronounced
and quantitative in nature. The effect
was easily repeated from oyster to oyster
under a variety of conditions. Briefly, the
maximum effect was to cause an imme-
diate increase in the gape (openness of
the valves) of the oyster and, simultane-
ously, a complete cessation of pumping.
The niacinamide was introduced into
the water-circulating system in various
concentrations, Table 1 summarizes the
results of a series of experiments on a
single oyster. The shell movement is diffi-
cult tp quantitate, but, as the pumping
rate decreased, the pape of the oyster

Table 1, Effect of niacinamide on the
pumping rate of an individual oyster.

Niacinamide Reduction in
(Ppm) pumping rate
(%)
0.42 592
0.83 83
2.08 09
3.33 09
10.00 100
50.00 100

gradually increased and, simultaneously,
the adductor muscle lost tonus,

These data are typical, and it can be
seen that the pumping rate was inversely
related to the concentration of niacina-
mide. Some points to be noted are (i)
that the substance was not acting as an
irritant in the normal sense, because an
irritant normally causes an oyster to snap
shut or show frenetic shell movements,
as compared with the quasi-narcosis in
this case; (ii) that the valves could be
pressed to the closed position but would
immediately return to full gape; (iii)
that the maximum gape caused by the
niacinamide was actually about 10 per-
cent greater than that associated with
normal maximum pumping; (iv) that, as
the niacinamide was gradually removed
by dilution with normal, running sea wa-
ter, the activity of the oyster resumed the
level prevailing before the introduction of
the vitamin; and (v) that niacin caused

‘no response in similar concentrations.

Our work on the natural organic com-
pounds in sea water is continuing and fur-
ther tests with specific organic com-
pounds are under way.

Of a series of compounds used with
barnacles, ascorbic acid caused the most
clear-cut response. When the barnacles
(Balanus sp.) were exposed to a maxi-
mum concentration of 0.014 mg of as-
corbic acid per liter, they immediately

initiated copulating activities. The cirri
ccased beating, and the penis emerged,
unrolled, and sought out nearby bar-
nacles. The ascorbic acid was introduced
at one point, and because it was carried
through the remainder of the 25-gal tank
by convection drifts, all of the barnacles
responded in the same manner. This
would indicate that they were sensitive
to much less than the original concentra-
tion. The experiment could be repeated
at will with the same results, and changes
in pH that were caused by adding HCI
in place of ascorbic acid did not stimu-
late the response. The barnacles were
fully grown animals that had been reared
from larvae in the aquarium where the
experiments were performed. These tests
were made when the barnacles were 38
days old.

For comparison, glutamate, glycogen,
methionine, and inositol were also used
and seemed to stimulate a more rapid
beat of the cirri. Fish autolysate ap-
peared to depress the rate. None of these
caused the responses noted for ascorbic
acid. .
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